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This	presentation	reports	on	an	evaluation	of	a	collaborative	robotics	
engagement	project	involving	teachers	from	local	schools	and	an	academic	from	
Queensland	University	of	Technology	(QUT).	Engaged	community	projects	are	
aimed	at	building	stronger	relationships	between	universities	and	their	local	
communities	(Sandman,	Williams	&	Abrams,	2009).	This	partnership	leads	to	
mutually	beneficial	outcomes,	builds	community	capacity,	and	can	focus	on	
aspirations	and	access	to	higher	education	for	school	students	(Scull	&	Cuthill,	
2010).	The	Robotics@QUT	project	aimed	to	build	a	partnership	between	local	
teachers	and	the	university	in	order	to	provide	students	from	a	low	SES	area	
opportunity	to	engage	in	robotics‐based	Science,	Technology,	Engineering,	and	
Mathematics	(STEM)	activities.	Students	from	low	SES	regions	are	
underrepresented	at	university	and	less	likely	to	pursue	studies	in	these	fields	
(Bradley,	Noonan,	Nugent,	&	Scales,	2008).	Having	teachers	who	provide	
engaging	STEM	activities	is	an	important	motivating	factor	for	students	to	enjoy	
STEM	and	do	well	in	STEM	subjects	(Tytler,	Osborne	Williams	Tytler	&	Clark,	
2008).		
	
The	project	provided	resources	and	professional	development	(PD)	sessions	for	
teachers	to	build	capacity	and	gain	confidence	in	developing	and	presenting	
engaging	robotics‐based	STEM	activities	for	their	students.	Robotics	PD	
workshops	were	introduced	to	build	teacher	capacity	in	the	STEM	areas	and	
LEGO®	Robotics	kits	were	loaned	out	to	the	teachers	so	they	could	implement	
robotics‐based	STEM	activities	in	their	classrooms.	Initial	beginner	PD	
workshops	were	introduced	at	the	start	of	the	project	that	focused	on	how	to	use	
the	LEGO®	robotics	kits.	In	collaboration	with	the	teachers	further	workshops	
were	developed	that	focused	on	how	to	integrate	robotics	activities	into	STEM	
lessons.	This	collaborative	planning	in	school‐university	partnerships	is	effective	
in	fostering	a	shared	understanding	of	the	project	aims	(Gardner,	2011).		
	
The	research	questions	addressed	in	this	research	were:	
1. What	is	the	impact	of	the	engagement	project	on	the	teachers’	perceived	
ability	to	provide	engaging	robotics‐based	STEM	activities?	
2. What	do	these	impacts	imply	for	the	collaborative	planning	of	future	PD	
workshops	for	the	teachers	involved	in	this	project?	
Methods 
The	project	was	evaluated	using	a	participatory	action	research	approach	in	
order	to	discover	the	perceived	benefits	of	the	PD	workshops	for	the	
participating	teachers	and	to	provide	implications	for	future	PD	workshops.	
Given	the	nature	of	the	project,	participatory	action	research	was	considered	an	
appropriate	method	to	highlight	the	collaborative	relationship	developed	
between	the	teachers	and	the	QUT	academic	in	this	project.	A	participatory	
action	research	approach	favours	qualitative	research	techniques	that	include	
the	views	of	the	groups	involved	and	can	be	used	to	foster	and	measure	
community	engagement	projects	in	which	participants	contribute	to	the	
continuous	evaluation	and	improvement	of	the	project	(Kemmin	&	McTaggart,	
2005).  
	
Seventeen	teachers	from	sixteen	schools	completed	a	questionnaire	regarding	
their	involvement	in	the	Robotics@QUT	project.	The	questionnaire	contained	
two	statements	where	teachers	rated	their	perceived	increased	confidence	and	
ability	to	implement	robotics‐based	STEM	activities	following	their	involvement	
in	the	PD	workshops.	Teachers	were	also	encouraged	to	comment	on	the	ways	
their	knowledge	about	robotics	and	the	teaching	of	robotics	had	advanced	as	a	
result	of	their	involvement	in	the	project.		
Results 
All	teachers	agreed	(5)	or	strongly	agreed	(12)	that	being	involved	in	the	
Robotics@QUT	project	had	increased	their	confidence	to	implement	robotics‐
based	STEM	activities	in	their	classrooms.	The	majority	of	the	teachers	(11)	
strongly	agreed	or	agreed	(5)	that	being	involved	in	the	project	had	improved	
their	ability	to	implement	robotics‐based	STEM	activities.	Only	one	teacher	was	
neutral	about	this	statement,	however,	this	teacher	further	commented:	
Personally, I haven't been too involved.  However, I have ensured that the majority of 
my staff have engaged with at least one robotics PD /activity throughout the year.   
	
Three	key	themes	of	‘teacher	knowledge	and	understanding’,	‘teacher	
confidence’,	and	‘benefits	for	students’	were	identified	from	teachers’	comments	
regarding	the	ways	the	PD	workshops	had	impacted	on	their	knowledge	about	
robotics	and	the	teaching	of	robotics‐based	STEM	activities.		
	
Teacher	knowledge	and	understanding	
Nine	teachers	commented	on	how	their	understanding	and	knowledge	had	
increased	as	a	result	of	their	involvement	in	the	PD	workshops.	For	example,	one	
teacher	commented:	I have gone from complete novice to being able to assist 
students to effectively program and design robots to meet particular needs. 
	
Teacher	confidence	
Teachers’	confidence	to	incorporate	engaging	robotics	lessons	also	developed	as	
the	project	progressed	and	five	teachers	commented	on	how	they	felt	more	
confidence	after	the	PD	workshops.	For	example,	one	teacher	commented:	I feel 
more capable of working with students who have an interest in computer 
programming and robotics.	
 
Benefits for students 
The	comments	from	the	teachers	also	provided	evidence	that	students	had	
benefited	from	their	teachers	involvement	in	the	PD	workshops.	Five	teachers	
commented	that	the	workshops	had	made	them	more	aware	of	how	robotics	can	
increase	students	understanding	of	STEM,	provide	opportunities	to	explore	
ideas,	and	engage	in	teamwork.	
Conclusion 
The results suggest that the Robotics@QUT project resulted in an increase in 
teachers’ perceived ability and confidence to provide robotics-based STEM activities. 
A key factor in these results was the collaborative partnership formed between the 
teachers and the university academic. This partnership informed the PD workshops 
and the implication from the results is that the collaborative planning approach will 
influence future PD workshops for this project.	
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